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[0046] FIGS. 3 to 5 are views explaining the operations of
a data encoding apparatus according to at least one example
embodiment of the inventive concepts;

[0047] FIG. 6 is an example view of a lookup table;
[0048] FIG. 7 is a block diagram schematically showing a
part of a data encoding apparatus according to at least one
example embodiment of the inventive concepts;

[0049] FIG. 8 is a block diagram showing the detailed
module of a quantization unit of a data encoding apparatus
according to at least one example embodiment of the inven-
tive concepts;

[0050] FIG. 9 is a flowchart sequentially showing a
method of encoding data according to at least one example
embodiment of the inventive concepts;

[0051] FIG. 10 is a flowchart sequentially showing a
method of encoding data according to another embodiment
of at least some example embodiments of the inventive
concepts;

[0052] FIG. 11 is a block diagram showing a computing
system including the data encoding apparatus according to at
least one example embodiment of the inventive concepts;
and

[0053] FIG. 12 is a block diagram showing an example of
interface used in the computing system of FIG. 11.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0054] Detailed example embodiments of the inventive
concepts are disclosed herein. However, specific structural
and functional details disclosed herein are merely represen-
tative for purposes of describing example embodiments of
the inventive concepts. Example embodiments of the inven-
tive concepts may, however, be embodied in many alternate
forms and should not be construed as limited to only the
embodiments set forth herein.

[0055] Accordingly, while example embodiments of the
inventive concepts are capable of various modifications and
alternative forms, embodiments thereof are shown by way of
example in the drawings and will herein be described in
detail. It should be understood, however, that there is no
intent to limit example embodiments of the inventive con-
cepts to the particular forms disclosed, but to the contrary,
example embodiments of the inventive concepts are to cover
all modifications, equivalents, and alternatives falling within
the scope of example embodiments of the inventive con-
cepts. Like numbers refer to like elements throughout the
description of the figures.

[0056] It will be understood that, although the terms first,
second, etc. may be used herein to describe various ele-
ments, these elements should not be limited by these terms.
These terms are only used to distinguish one element from
another. For example, a first element could be termed a
second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
example embodiments of the inventive concepts. As used
herein, the term “and/or” includes any and all combinations
of one or more of the associated listed items.

[0057] It will be understood that when an element is
referred to as being “connected” or “coupled” to another
element, it may be directly connected or coupled to the other
element or intervening elements may be present. In contrast,
when an element is referred to as being “directly connected”
or “directly coupled” to another element, there are no
intervening elements present. Other words used to describe
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the relationship between elements should be interpreted in a
like fashion (e.g., “between” versus “directly between”,
“adjacent” versus “directly adjacent™, etc.).

[0058] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting of example embodiments of the inventive
concepts. As used herein, the singular forms “a”, an and the
are intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further under-
stood that the terms “comprises”, “comprising,”, “includes”
and/or “including”, when used herein, specify the presence
of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,

operations, elements, components, and/or groups thereof.

[0059] It should also be noted that in some alternative
implementations, the functions/acts noted may occur out of
the order noted in the figures. For example, two figures
shown in succession may in fact be executed substantially
concurrently or may sometimes be executed in the reverse
order, depending upon the functionality/acts involved.

[0060] Example embodiments of the inventive concepts
are described herein with reference to schematic illustrations
of idealized embodiments (and intermediate structures) of
the inventive concepts. As such, variations from the shapes
of'the illustrations as a result, for example, of manufacturing
techniques and/or tolerances, are to be expected. Thus,
example embodiments of the inventive concepts should not
be construed as limited to the particular shapes of regions
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing.

[0061] Although corresponding plan views and/or per-
spective views of some cross-sectional view(s) may not be
shown, the cross-sectional view(s) of device structures illus-
trated herein provide support for a plurality of device
structures that extend along two different directions as
would be illustrated in a plan view, and/or in three different
directions as would be illustrated in a perspective view. The
two different directions may or may not be orthogonal to
each other. The three different directions may include a third
direction that may be orthogonal to the two different direc-
tions. The plurality of device structures may be integrated in
a same electronic device. For example, when a device
structure (e.g., a memory cell structure or a transistor
structure) is illustrated in a cross-sectional view, an elec-
tronic device may include a plurality of the device structures
(e.g., memory cell structures or transistor structures), as
would be illustrated by a plan view of the electronic device.
The plurality of device structures may be arranged in an
array and/or in a two-dimensional pattern.

[0062] The term ‘processor’, as used in the present dis-
closure, may refer to, for example, a hardware-implemented
data processing device having circuitry that is physically
structured to execute desired operations including, for
example, operations represented as code and/or instructions
included in a program. Examples of the above-referenced
hardware-implemented data processing device include, but
are not limited to, a microprocessor, a central processing unit
(CPU), a processor core, a multi-core processor; a multi-
processor, an application-specific integrated circuit (ASIC),
and a field programmable gate array (FPGA). Processors
executing program code are programmed processors, and
thus, are special-purpose computers.



